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What’s Hot in Ontology?

Mark A. Musen, M.D., Ph.D.
Stanford University

Biologist have adopted
ontologies

• To provide a canonical, machine-processable
representation of scientific knowledge

• To annotate experimental data to enable
interpretation and comparison across
databases

• To facilitate knowledge-based applications for
– Decision support
– Natural language-processing
– Data integration
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The National Center for
Biomedical Ontology

• An international collaboration among Stanford,
Berkeley, Mayo, Buffalo, Victoria, UCSF, Oregon,
and Cambridge

• Our goals
– Ontology access, search, alignment, versioning, and peer

review
– Using ontologies to annotate large data sets—as the

ontologies and the data evolve
– Enhancing the quality of ontology development in the

biomedical community

• Stanford:  Tools for ontology alignment, indexing, and
management (Mark Musen)

• Lawrence–Berkeley Labs: Tools to use ontologies for data
annotation (Suzanna Lewis)

• Mayo Clinic:  Tools for access to large controlled terminologies
(Christopher Chute)

• Victoria: Tools for ontology visualization (Margaret-Anne Story)
• University at Buffalo: Dissemination of best practices for

ontology engineering (Barry Smith)



3

NCBO Driving Biological Projects

• Flybase (Cambridge, Ashburner)

• ZFIN (Oregon, Westerfield)

• Trial Bank (UCSF, Sim)

The OBO Library on Sourceforge
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What’s Hot?

• Ontologies!
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Ontologies are hot!
• Just ask Google

• Just ask the W3C Semantic Web for
Health Care and Life Sciencs SIG

• Just ask NIH

What’s Hot?

• Ontologies!
• Building ontologies that can scale!



6

The International Classification of Diseases

724 Unspecified disorders of the back
724.0 Spinal stenosis, other than cervical
724.00 Spinal stenosis, unspecified region
724.01 Spinal stenosis, thoracic region
724.02 Spinal stenosis, lumbar region
724.09 Spinal stenosis, other
724.1 Pain in thoracic spine
724.2 Lumbago
724.3 Sciatica
724.4 Thoracic or lumbosacral neuritis
724.5 Backache, unspecified
724.6 Disorders of sacrum
724.7 Disorders of coccyx
724.70 Unspecified disorder of coccyx
724.71 Hypermobility of coccyx
724.71 Coccygodynia
724.8 Other symptoms referable to back
724.9 Other unspecified back disorders

ICD9 (1977):  A Handful of Codes for
Traffic Accidents
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ICD10 (1999):
587 codes for such accidents

•V31.22 Occupant of three-wheeled motor vehicle injured in
collision with pedal cycle, person on outside of vehicle,
nontraffic accident, while working for income

•W65.40 Drowning and submersion while in bath-tub, street
and highway, while engaged in sports activity

•X35.44 Victim of volcanic eruption, street and highway,
while resting, sleeping, eating or engaging in other vital
activities

“Legacy” Ontologies

• Are already in widespread use
• Are typically not engineered using consistent,

standardized representation systems
• May have poorly specified or underspecified

content
• Reflect the phenomenon of “he who gets

there first gets to define the standard”
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What’s Hot?

• Ontologies!
• Building ontologies that can scale!
• Creating development methods that can

scale!
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The OBO Library on Sourceforge

The NCI Thesaurus in Protégé-OWL
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NCICB Centralizes Control
Over Development

Imagine building ontologies in
the “Wikipedia” framework!
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Open Directory Project
• Started in 1998 as a volunteer effort to develop an

open-content directory of Web pages
• In its first year, 4500 editors had indexed 100K Web

sites
• By July 2005, 69K editors had indexed 4.6M sites

using 580K categories
• On average, between 9K and 10K volunteer editors

are working on ODP at any given time
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What’s Hot?

• Ontologies!
• Building ontologies that can scale!
• Creating development methods that can

scale!
• Treating ontologies as published

knowledge in machine-processable
form!

• An experiment to offer peer-review standards
that define minimal criteria for “good”
ontologies

• An attempt to inform users of our Center’s
resources when selecting ontologies

• A major topic for the NCBO Dissemination
event  (Wednesday, July 19, 9:00 a.m.–12:00
p.m., Natcher Balcony A)
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Ontologies are not like
journal articles

• It is difficult to judge soundness of the content
simply by inspection

• Developers may wish to use an ontology
even though some portions
– Are not well designed
– Make distinctions that are different from those that

the user might prefer
• Peer review needs to scale to the entire user

community
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Solution Snapshot

What’s Hot?

• Ontologies!
• Building ontologies that can scale!
• Creating development methods that can

scale!
• Treating ontologies as published

knowledge in machine-processable
form!
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http://bioontology.org


